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URANTUM RESOURCES OF THE CEDAR MOUNTAIN AREA,

EMERY COUNTY., UTAH, A REGIONAL SYNTHESIS

By Henry S. Johnson; Jr.

ABSTRACT

mhisireport presenté‘ﬁhe results of field recohnaissance and
offiqé study of available data pértaining to the Cedar Mbﬁnpaim afea,
Emgryv06unty, ptah, and is Qart of & series df repqrts syn#hesizing
the gemlogic felations of uranium deposits in all formations on the
Colorado Plateau. Results suggest that the Chinle and Morrison
fbrmaxions‘and possibly the Cedar Mountain formation of Stokeg have
further potential for sandstone-type uranium deposits in the area.
Appraisals of unexposed formations are based on the premige that
primary sedimentary features are the major control of favorable
ground, and geology and data on frequency of ore deposits are in part

extrapolated from the San Rafael Swell to the Cedar Mountain area.

If tectonic structuréé such as the Sanh Rafael Swéll shou;a be the

ma. jor antrol,'the uranium ore potential of the gedar Mountain ares
may be considerably less than is suggested herein.

The Monitor Butte member of the Chinle formation is céqsidered
generally favorable for uranium deposits in a broad northwestward-
trending belt paralleliné the line of pinchout of this member in
the southern third éf the Cedar Mountain area. Samdstone lenses

approaching the thickness (as much as 30 feet thick) of the lens at



the Delta mine in the neighboring San Rafael Swell may contain ore
deposits as large as 100,000 tons in size. Depths to this unit are
everywhere greater ‘than 1,000 feet.

The Moss Back member of the Chinle formation is thought to be
generally favorable for uranium deposits over most of the southern
third of the‘Cedmr Mountain area. In this meMber, channels or wide,
shallow channel systems, such as that passing through Temple Mountain
and Green Vein Mesa in the San Rafael Swell, are thought to be favor-
able for uranium deposits 10,000 to 100,000 tons in size. Depths to
this unit are also greater than 1,000 feeﬁ within the Cedar Mountain
area.

The Salt Wash member of the Morrison formation has been the
source of about 90 percent of %11 uranium ore mined in the Cedar
Mountain area but has not been found to contain depos;ts larger than
a few hundred tons in size, This unit is thought to be gererally
unfavorable for uranium deposits in this area except in a belt
coinciding with a lobe of thicker Salt Wash trending northwestward
through T. 20 8., R. 9 E., Salt Lake meridian. ’Thisflobe of thicker
Salt Wash is interpreted as representing a trunk channel system on
the deﬁosition&l fan formed by the Salt Wash mewber.

:Minor uranium occurrences also are known in the Brushy Basin
member of the Morrison formation and in the upper shale member of
the Cedar Mountain formation of Stokes in the Cedar Mountain area.

Uranium in these depesits is associated with carbonaceous material



in siltstone or claystone, and ore grades are commonly submarginal.
These units may, however, contain fairly large tonnages of low-grade

urasnium~bearing rock.
INTRODUCTION

Purpose and scope of report

The purpose of this report is to present the results of geologic
reconnaissance and office studies of available data pertaining to the
uranium resources of the Cedar Mountain area, Emery County, Utah
(fig. 1). ?he report is part of a serieg of similar reports synthe-
sizing the geologic relations of uranium deposits in all formations
on the Colorado Plateau. The mining history, general geology, and
uranium occurrences of the area are briefly reviewed; and an attempt
is made to appraise the relative favorability of potentially ore-bearing
geologic formations for significant uranium depqsits. Expected deposit
size, depth to ore, ore controls, and major controls of favorable
ground are also discussed.

Field work was done during the summer of 1955 as part‘of rcgiona;
reconnaissance geologic studies of uranium resources of all geologic
formations on the Colorado Plateau. The work was carried out by the
U. 8. Geological Survey on behalf of the Division of Raw Materials of

the U. S. Atomic Energy Commissioen.
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Geography of the area

L]

The Cedar Mountain area is in Emery Cpunty, Utah, and ex;ends
slightly into Carbon County to the north ;nd Sevier County to the
southwest. In this report the Cedar Mountain area is considered to
be north and wgst of the contact between the Navajo samﬁston?land the
Carmel formation on the north and west sides of the San Rafael Syell,
noyth of a line extending west from the intersection of the Mpd?y
River with the San Rafael Swell to the junction of Utah Highﬁmy T2
ﬁith Last Chance Creek, east of Utah Highway§ 72 and 10, and‘sogth of
U. 8. Highway 50 between Price aﬁd Greén River (fig. 1). Th; ares is
served by U. S. Highway 50 and Utah Highway 10 and qontains the towas
of Price, Huntingtop, C@stle Daie, Ferron, Emery, and several smal;er
communities. |

The Cedar Mguntain area is bounded on the east by the uneven dip
slope made by the outgrop of the Nav§jo sangstone on the northern end
agd west flank of the San Rafael Swell. North and west of the San
Rafael Swell, wgstward-dipﬁing intermixed soft and hard rocks of the
Carmel, Entrada, Curtis, Summerville, Morrison, Cedar Mountain (Stokes,
1952), Dﬁkota, and Mancos formations form badlands, dip slopes, and
cliffs. Along the western edge of the area, pediment surfaces are
cCommon . fhey extend from the base of steep clifflike slbpes developed

in the Mancos and Mesaverde formations a short distance farther west.
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The climate is semiarid with very hot summers and cold winters.
Vegetation is very sparse over most of the area; and during @he short
periods'of rainfall, flash floods are common. Water, fuel, labor, and
mining supplies are available in the towns along the western edgés of

the area.

Data sources and methods of study
Y

Data used in this study include prodgction records maintained by
the Grgnd Junction Operatigns Office of the U. S. Atomic Energy
Commission, reserve estimates and geologic cbservations made by the
writer during rgconnaissance visits to the Cedar Mountain area, strat-
igraphic sections measured‘by‘geqlogists of the U. S. Geological
Survéy's Colorado Plateau project, and the accumulated data contained
in pubiished reporté and numerous U. S. Atomic Energy Commissiom and
U. S. Geological Survey unpublished reports.

Field work comsisted of visits to most of the known uranium
deposits in the area and reconnaissance along the ou?crop of poten-
tially ore-bearing formations. At each deposit an attempt wﬁs made
to determine the stratigraphic position of the ore-bearing unit;
lithologic, stratigraphic, and structural controls affecting the
deposit; indicated and inferred reserves and the size range of the
deposit; ore trends and guides; ore potqntial in the immediate deposit

area; and the desirability of further exploration in the deposit area.



Office work consisted principally of compilation of production
data from records of the_U. S. Atomic Energy Commission, preparing
estimates of indicated and inferred reserves for each deposit and
for the area'as’a whole, and calculating the uranium ore potentiﬁl

for the whole Cedar Mountain area.
HISTORY OF MINING IN THE CEDAR MOUNTAIN AREA

Prior to 1954, no uranium ore was produced from the Cedar Moun-
tain:area. In December 1943 and January 19}&, Union Mines Develop-
ment Corporation geologists studied 12 miléé of outcrop of the Salt
Wash member of the Morrlson formation in the viecinity of Helium Dome
(Woodside an’cicline, fig. 3) in the northeastern part of the area
but found no uranium or vanadium deposits (R. K. Kirkpatrick, 19kk).
These Union Mines Development Corporation geologists did not continue
their.reconnaissance west of Helium Dome because they found the Salt
Wash was thinner and more argillaceous in that direction.

In 1951, a small amount of low-grade uranium ore was produced
from the South Rim mine about 1k miles east of Castle Dale, Utah.

U. S. Atomic Energy Commiésion geologists carried on intermittent
reconnaissance of the Cedar Mountain area during 1953 and 1954;

early in 1954, a small shipment of uranium ore was made from the
Cedar Ridge claims about 9 miles east of Cleveland, Utah. Since then,
éma}l intermittent production has come from the Cottonwood No. 1 claim
on the northwest side of Cedar Mountain (fig. 6) and from the White

Star group near Molen Seep Wasn about lD miles east of Ferron, Utah.
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GEOLOGIC SETTING

The geology of the Cedar Mountain area, or purté of it,'pas
been discussed by Lupton (;916), Clark (1928), Gilluly (1929),
Spieker (1931), Stokes (1944 and 1952), and Katich (195L). The
rocks exposed within the area range in age from Jurassic to Creta-
ceous and consist of a total of about 5,000 to 6,000 feet of lime-
stone, shale, shaly sandstone, mudstone, sandstone, and conglomerate
(table 1). Not exposed, but underlying the ares and of potential
economic interest, is sbout 1,500 feet of sandstones, siltstones, and
mudstones of Triassic and Jurassic age. Rocks older than Tria:ssic
are not kngwn to contain uranium deposits:in or adjacent to the Cedar
Mbuntain aree and indeed are so inaccessible as to be almost impossible
ﬁo evaluate as host rocks for ore. For these reasons they are arbi-
trarily comnsidered té have 1little or no poteﬁtial for economic uranium
deposits in the Cedar Mountain area and are theiefore ndt discussed.
‘Igneods rocks afe confined to dikes and sil%s of probable Tertiary
age in the southern part of the area. The general stricture over the

whole area is monoclinal with gentle westerly dips.

Stratigraphy

The Chinle, Wingate, Kayenta, and Na#ajo formations do not crop
out in the Cedar Mountain area (except for thin fault slivers of
Naﬁajo) but are thought to be present at fairly shallow depths.

These units are described from exposures in the San Rafael Swell,
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and their probable characteristics im the Cedar Mountain area are
discussed. These unexposed units are included herein because they
may contain potential uranium resources.

The Carmel formation, of Jurassic age, and younger units crop
out in the Cedar Mountain area and may be described and evaluated

from exposures.
Chinle formation

The Chinle formation of Triassic age is the oldest formation
"d.iscﬁss‘ed in this report. It is described in gome detail because
it may be uranium bearing at depth in the Cedar Mountain area. The
Chinle crops out in the adjacent ‘San Rafael Swell and there can iae
divided into four members. The basal member has recently been
defined and named the Temple Mountain menber by Roébeck (1956).
Above this in ascending order are three members thought to cofre-
late with the Monitqr Butte member, recognized by I. J. Witkind
and R. E. Thaden (written compmni‘cat‘iom) in Monument Valley, Ariz.;
the Moss Back member, recognized by Stéﬁa',rt (1957) in White éanyon,
Utah; and the Church Rock menber, also recdgnized ’by Witkind and

Thaden in Monument Valley. In earlier reports on the San Rafael

Swell (Guilluly and Reeside, 1928; Gilluly, 1929), the Temple Mountain,

Monitor Butte, and Moss Back members were included in the Shinarump

conglomerate.
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Temple Mountain member.--The Temple Mountain member of the Chinle

formation is the oldest unit with which this report is concerned. It
does not crop out within the _Cedar M;ountm,in'area, but is exposed to 1‘:he
southeast in the Sen Rafael Swell, where it contains small low-grade
uranium deposits at several places. In the San Rafsel Swell this unit
overlies siltstones and fine-grained sandstones of the Moenkopi formation
and was deposited as a thin blanket of mudstone, siltstome, and sandstone
by northwestwar@-ﬂowing streams. DBecause c?f 8 distinctive purple,
red, brown, and whj.fce mp’ttled color associated with this unit in meny
places, it is sometimes referred to as the "purple-white" zone. Relief
on top of the Meoenkopi is low, and char;ne;é cut in this surface and
filled with sediments of the Temp:‘l.,e Mountain member are generally 'bro_aﬁ
and shallow with only a few feet of scour., There appear to be two
principal types of deposition of the Temple Mountain member, channel-
f£ill and nonchannel deposits. |

Channel-fill deposits of the Temple Mountain member contain mud-
stone’, siltstone and lenses ag much as 30 feet thick o:t? light-gray to
buff sandstone and conglomeratic sandstone with subordinate inter-
bedded mudstome and sparse to sbundant carbonaceous material in the
form of small stems, leaf imprints, and seams of coalified wood.
Pebbles in the conglomeratic sandstone are clear to milky or pink
quartz. In some places carbonaceous material is very abundant, and
the roc;k is a dark-gray carbonaceous shale or thin-bedded sandstone

with carbon films along bedding planes.
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Nonchannel deposits of the Temple Mountain member, probably
flocd=-plain deposits or material laid dpwn by sheet wash over a
nearly flat §urface, consis? largely of mudstone and siltstone
with a sparse amount of fine- to coarse-grained clear subrounded
quartz scattered through the rock. Much of this is very difficult
to separate from the underlying Moenkopi formation and is probably
largely reworked Moenkopi.

Because the source of coarse sediments in the Temple Mountain
menber was to the east of the San Rafael Swell,and Temple Mountain
streams flowed westward, rocks of the Temple Mountaim member may be
expected to be even finer grained and to contain smaller sandstone
lenses under the Cedar Mountain area than where exposed in the San
Rafael Swell.

Monitor Butte menber.--The Monitor Butte member (defined in a

report currently being prepared by I. J. Witkind and R. E. Thaden) of
the Chinle formation underlies the southern part of the Ced&r‘Mnuntain
area and pinches out along a projected northwestwardwtrendinglline
passing a little south of the town of Ferron (fig. 4). This unit is
composed of purplish-red siltstone and mudstone and lenses of greenish-
gray to buff sandstone where exposed to the east in the S@n Rafael Swell.
It has a maximum thickness of about 100 feet in the southernmost part

of the Cedar Mountain area and wedges out to the north. Significant
uranium deposits occur in the Monitor Butte member in the San Rafael
Swell, and the unit may be uranium bearing at depth in the Cedar Moun-

tain area.
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Moss Back member.--The Moss Back member (Stewart, 1957) of the
Chinle formation does not crop oult within the Cedar I-gountaiﬁ area but
is present at depth under most of the area south of a projected

| ,
northwestward-trending line of pinchout passing approximately halfway
between Price and Castle Dgle (fig. 5). The unit is composed of inter-
fingering lenses of mudstone, sandstone, and c:qnglomemte and was
apparently deposited as a long narrow fan Dby northwestward-flowing
streams. North of the Monitor Butte pinchout, the Moss Back lies on
the Temple Mountain member of t}:;e Chinle formation or possibly, in
some places, directly on the Moenkopi. The Moss Back is also thought
to pinch out along a nomﬁwestwdrd-trending line near the southern
boundary of the Cedar Mountain ares. There the Moss Back is underlain
by 100 feet or so of the Monitor Butte member of the Chinle formation.
The Moss Back contains siénif"icant uranium deposits where it is exposed
in the San Rafael Swell and may be uranium bearing at depth in the

Cedar Mountain area.

Church Rock member.~--The Church Rock member :( defined in a report
currently beiné prepared by I. J. Witkind and R. E. Thaden) of the
Chinle formation is also present at depth in the Cedar Mountain area.
Where this unit is exposed in the San Rafael Swell it is composed of
light reddish-brown sandstone and siltstone and comtains a few minor

occurrences of uranium.



19.

Wingate sandstone and Kayenta formation

The Wingate sandstone of Triassic age and the Kayenta formation of
Jurassic(?) age do not crop out in the Cedar ﬂbuntaim ares but are
present at depth. Where these formations are exposed in the San Rafael
Swell, they are composed of light-red to buff massive crossbedded
sandstone and thin-bedded red sandstone and shaly sandstone. They do
not contain uranium deposits except for small occurrences in the
Wingate in zones of fracturing associated with the Temple Mountain
collapse structure. The lithology of these units is expected to be

essentially the same beneath the Cedar Mountain area.
Navajo sandstbne

The Navajo sandstone of Jurassic and Jurassic(?) age is pres-
ent at depth in the Cedar Mountain area but crops Qut only in a
few small slivers in fault zones in T. 19 S., R. 13 E., Salt Lake
meridian, east of Cedar Mountain (fig. 6). The Navajo is composed
of tan to light-gray massive crossbedded sandstone. It contains
only minor uranium and copper occurrences in the San Rafael Swell
and is probably not a significant uranium bearer in the Cedar Mountain

area.

Carmel formation

The Carmel formation of Jurassic age pverlies the Navajo sand-
stone and is the oldest unit exposed at the surface in the Cedar

Mountain area except for small fault slivers of Navajo sandstone.
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i

This formation is composed of Vefy resjstant limestone and limy sand-
stone in the lower éart and becomes more shaly and more gypsiferous
upward. The lower part‘of the Carmel forms dip slopes on the western
flank of the San Rafael Swell structure, and the less resistant shaly
and gypsiferous upper part forms a wide strike valley, the surface of
ﬁhich is dissected into typical badlands. No uranium @eposifs are

known in this unit in the Cedar Mountain area.
Entrada sandstone

Overlying the Carmel formation is the Entrada sandstone of
Juraséic age. The Entrada is composed of thin- to thickaed&ed red-
brown earthy sandstone and forms a cliff at the west margin of the
strike valley formed in the Carmel formation. It is in part the
result of wind deposition and in part the result of deposition by
water (Stokes and Holmes, l95h). Fossils are lacking, and carbo-
naceous material is very rare but does occur in a few very thin seams.
Minor uranium occurrences are known in the Entrada in the Cedar

Mountain area.
Curtis formation

The Curtis formation of Jurassic age is composed of greenish-
gray glaucconitic sandstone and siltstone and overlies the Entrada
sandstone with unconformable contact. In some places slight angularity
is evident. The formation forms cliffs with the Entrada. No uranium

deposits are known to occur in this unit in the Cedar Mountain area.



21

Summerville formation

Conformably overlying the Curtis formation is the Summerville
formation of Jurassic age. The Summerville is composed of tQin-
bedded red-browm sandstone and shale, with interbedded gypsum near
the top of the uait, amd forms cliffs and steep slopes
beneath the overlying Morrison formation. Weak radiocactivity has
been reported from the Summerville, but no significant core deposits

have been found.
Morrison formation

Unconformably overlying the Summerville formation is the
Morrison formation of Jurassic age. In the Cedar Mountain area
the Morrison is represented by the Salt Wash and Brushy Basin members,
both of which are uranium bearing.

Salt Wash member.--The Salt Wash member of the Morrison

formation is composed of grayish-white to light yellow-browm
fluviatile sandstone lenses with interbedded gray-green and reddish-
brown mudstone. Carbonized leaves, stems, and logs are abundant

in some of the sandstones. In the Cedar Mountain area the Salt
Wash ranges in thickness from 10 to 200 feet and grades from a
sandstone-mudstone facies to a predominantly mudstone facies

further west and north. Figure 2 is an isopach map showing a

lobe of thicker Salt Wash extending out to the northwest in
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T. 20 5., R. 8 and 9 E., Salt Lake meridian. The thicker Salt Wash
in this lobe is accompanied by an increased ave%ag& thickness o?
in@ividual fluviatile sandstone lenses q@@ probably represents a
trunk channel system or major drainage area on the Salt Wash fan. In
t?e Cedar Mbuntaip area, individual sandsyone lenses in the Salt W&sﬁ

are generg;ly less than 20 feet ghick outside this trunk channel system

and may be as thick as 30 to 4O feet within it.

Brushy Basin member.--The Brushy Basin member of the Morrison
formation is composed of variegated purple, red, green, and gray
mudstone with minor sandstone and conglomerate lenses and ranges in
thickness from 100 to 400 feet in the Cedar Mountain area. The sand-
stone and conglomerate lenses may reach thicknesses of 20 tq 30 feet
but are in general discontinuous and completely surrounded by mudstone.

The mudstone commonly contains appreciable amounts of bentonitic clay

(Stokes, 194L4), and carbonaceous material is rare.

e e

' ——-Cedar Mountain formation of StoKeg e —rm T T

The Cedar Mountain formation (Lower Cretaceous?) of Stokes (1952)
' { f

is coﬁposed of the Buckhorn conglomerate member anq an upper shale
member which is very similar to the Brushy Basin member of the
Morrison formation.

Buckhorn conglomerate member.--The Buckhorn conglomerate of Stokes

f
unconformably overlies the Brushy Basin and is a blanketlike conglomerate

layer as much as 50 feet thick over large parts of the Cedar Mountain
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area. This unit is composed principally of dark-colored cpert pebbles
with subordinate quartzite pebbles. Carbonaceous material is rare in
the Buckhorn, and the unit is not uranium bearing to the writer's
knowledge. Stokes (1950) has suggested that the Buckhorn may have
been formed by a process of pedimentatiom;

Upper shale member.--The upper shale member of the Cedar Mountain

formation is ﬁominantly drab ;0 variegated gray, green, or purplispf
red shale and mudstone. Elong#te northeastward-trending sandstone
lenses, probably channel f£ills, are fairly numerous in‘thig unit and
weather out'as low winding ridges as much as a mile in length (Stokes,
194L4). Minor uranium occurrences associated with carbonaceous material
have been found at several places in the upper shale member in the

Cedar Mbuntain ares,,
Dakota sandstone

Unconformably overlying the Cedar Mountain formation is the
Dakota sandstone of Cretaceous age. This unit is composed of light-

gray to yellowish-brown sandstone, conglomerate, and intermixed mud-

istdné, carbonaceous shaie, and in some places thin coal seams. The

Dakota is as much as 50 feet thick in parts of the 'Cedar Mountain
area but more commonly is absent. Uranium deposits of significant

size have not been found in this formation in the Cedar Mountain area.
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Mancos shale

Conformably overlying the Dakota sandstone is thg Mancos shale
of Cretaceous age. This formation is several thousand feeﬁ thick
and is predominantly dark-gray marine shale with two cliff-formigg
sandstone menbers, theiFerron and Emery sandstones. Tpe shale mem-
bers do not contain anomalous radiocactivity, but the sandstones do
in some places in assoéiation with carbonized wood fragménts or

coaly material.

Igneous rocks

Just south of the Cedar Mountain area, basalt flows and dikes
are reported by Lupton (1916). Gilluly (1929) has described analcite-
biotite diaba%e dikes and sills that crop out in the southern part of
the San Rafael Swell and in the southern part of the Cedar Mountain
ares. These are the only igneous rocks in the Cedar Mountain ares.
They cut geologic units as young as the Morrison formation and are,
therefore, post-Morrison in age. Reconnaissance of these dikes and
sills by U. éo Géological Survey (R. C. Robeck, oral communication,
1955) and U. S. Atomic Energy Commisssion geologists (R. K.APitman.and
H. N. Jensen, 1951) found little or no anomalous radioactivity. On the
other hand, W. Scott Keys (1954) of the U. S. Atomic Energy Commission
reports radiometric assays of dike rock indicating as much as 0.006
percent equivalent U 08' Keys further states that many of the dikes

3
can be detected from the air with scintillation equipment and give as
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much as twice background count on the ground. This weak radioactivity
may, however, be all or in part due to elements other tham uranium,
and as yet there is no proof of a genetic relationship between these igneous

rocks and uranium deposits in the sedimentary rocks.
Structure

The structure of the Cedar Mountain area is monoclinal and very
simple (Lupton, 1916). In general the beds dip gently westward on
the broad western flank of the San Rafael'SWell with several small
local domes superimposed on the regional structure (fig. 3). Several
small subsidiary anticlineés or domes occur on the northern nose of the
San Rafael Swell. These are Woodside @nticiine, Chimney Rock amticline,
and Farnham anticline (Kelley, 1955). The local structures on the
western edge of the Cedar Mountain area are the Castle Dale anticline
about 3 miles east of Castle Dale; the Paradise dome in T. 20 s., R. 8 E.,
Salt Lake meridian; amd the Rochester anticlinme (Lupton, 1916)
in T. 21 8., R. T E., Salt pake meridian. The principal effect of
the monoclingl structure on the ore-bearing units is to cause them to
be buried at progressively greater depths tq the west.

The principal faults ;n the Cedar Mountain area are normal strike
faults of relatively émall displacement. Associated with the Farnham
anticline are strike faults located at either side of the fold and
having displacements up to 300 feet. In T. 19 S., R. 13 E., Salt Lake
meridign, there are several minor northward-trending faults which

bring slivers of Navajo sandstone into contact with the overlying
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Carmel formation. On the west slope of Cedar Mountain (also known as
the Red Plateau) there are several faults, thevlargest of whiéh is
tracesble for 2 to U miles and has s displacement of 200 to 300 feet
(Lupton, 1916). Other minor faults occur at the south end of Cedar
Mbpntain, South of the town ofiEﬁery, ﬁﬁe western edge of the Cedar
Mountain ares is essen?ially bounded by the nor%hward-trending Emery
and Paradise faults. These are normal faults with the west side
displaced downward as much as 2,000 feet. Bedded uranium deposits in
the Cedar Mountain area do not seem to be genetically &ssociated vith

fhults:
ORE:DEPOSITS

Uranium in anomalous amounts is known to occur in the Entr@da,
Summerville, Morrisbn, and Cedar Mountain formations in the Cedar
Mountain area. The‘thnle, Wingate, and Navajo formations aée not
exposed in the Cédaf Mountain area but underlie it and are possibly
uranium bearing. Thetore deposits are either "bedded" deposits
associated with carbonaceous material, or they are fracture-controlled
occurrences of secondary minerals. No uranium deposits have been found in

association with igneous rocks in the Cedar Mountain area.
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Mode of occurrence

"Bedded" uranium deposits in the Cedar Mountain area are similar
to those elsewhere on the Colorado Plateau, Finch (1955) has given
a good general description of these. Uranium, generally accompanied
by greater or lesser amounts of vanadium and/or copper, occurs in
fairly well-defined tabular elongate ore deposits for the most part
parallel to bedding in the host rock and oriented parallel to sedi-
mentary trends. Carbonaceous material is commonly present and prob-
ably has played an important part in the precipitation of the ore
minerals,

Ore deposits in the Chinle formation in the neighboring San
Rafael Swell range from about 1 to 20 feet in thickness, and most of
the ore is in deposits larger than 100,000 tons in size and having an
average thickness of about 5 feet (Johnson, 1957). (Clusters of emall-
to medium-sized ore bodies with intervening mineralized ground are
considered as one ore deposit.) In general the larger deposits tend
to have a greater average thickness than do smaller deposits. This
implies that deposits of large tonnage do not necessarily present
proportionally wider targets for exploration than do deposits of less

tonnage,



30

The average thickness of deposits in the Morrison and Cedar
Mountain formations in the Cedar Mountain area is commonly about 2
feet. Deposits larger than 1,000 tons in size have yet to be found.

Fracture-controlled deposits of uraniferous asphaltite with
associated pyrite, gaiena, native arsenic, realgar, and arsenopyrite(?)
are present in the Coconino, Kaibab, Moenkopi, Chinle, and Wingate
formations at Temple Mountain in the San Rafael Swell (Keys and White,
1956). These deposits are distinguishable from the "bedded" uranium
deposits common to the Moss Back member of the Chinle formation in
that area in that they have a congiderable vertical range and are
restricted to and controlled by roughly pipe-like zones of fracturing,
faulting and brecciation.

Blue and green secondary copper minerals and spotty, weakly
anomslous radioactivity occur in the Navajo sandstone at the Copper
Globe mine in T. 23 S., R. 9 E., Salt Lake meridian, in the San Rafael
district and in faulted éround in T. 19 S., R. 13 E., Salt Lake merid-
ian, in the Qe@ar Mountain area. These deposits are in thick massive
sandstones or thin brecciated limestone in areas of faulting, frac-
turing, and strong jointing.

Some uranium ore has been produced from the fracture-controlled
deposits at Temple Mountain, and small amounts of copper ore have
come from the Copper Globe mine. Production from fracture-controlled
deposits of this type has, however, accounted for only a small portion
of the total uranium ore produced in the San Rafael district; and no

ore has come from deposits of this type in the Cedar Mountain area.
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Mineralogy

Uranium deposits in the Cedar Mountain area may be classed
as venadium-uranium deposits (vamadium contemt greater than
urenium) or as uranium deposits with lesser amounts of copper
or vanadium. Of the deposits now known, those in the Merrisonm
and Cedar Mountain formations are roughly divided into vanadium-uranium
deposits and uranium deposits with minor amounts of vanadium. The
mineralized occurrences in the Entrada sandstone are uranium deposits
with minor amounts of copper.

All the uranium deposits now known in the Cedar Mountain area
are oxidized, and the principal uranium minerals are éarnotite—type
secondary minerals. Ip deposits with appreciable vanadium, the
chief vanadium minerals are probably vanadium—bearing hydrous micas
or vanadium-bearing clay minerals. Those deposits containing copper
have green and blue secondary copper minerals on the outcrop.

Ore deposits that may occﬁr in rocks of Triassic age in the Cedar
Mountain area may be expected to be unoxidized and,like ore depeosits
in these formations in the San Rafael Swell, will probably be composed
largely of uraninite, pyrite, and minor amounts of chalcopyrite,
galena, and sphalerite. Low-valent vanadium minerals may also be
present in appreciable amounts in some of these deposits. Where
coalified wood or hydrocarbons are abundant, uranium may be found in

thucholite~like resins or asphaltites.



32

Controls

In the Cedar Mountain area, carbonacecus material, thick sand-
stone lenses, channelsor chagnel systems, and stratigraphic pinch-
outs all seem to play some part in the localization of ore deposits.
Empirical data indicate that these factors are important in the
localization of ore throughout the Colorado ylateau. As far as the
writer has been able to observe, igneous rocks and faults or fracture
systems do not control the "bedded" ore deposits.

In some parts of the Colorado Plateau, salt structures have
apparently had an indirect influence on ore deposition in that these
structures were mobile during Triassic.amd Jurassic time and influ-
enced sedimentary features which later played a part in the locali-
zation of ore deposits. The domes, anticlines, and synclines of the
Cedar Mountain area, however, apparently are not related to salt
flowage and do not seem to have had any influence on ore deposition,
even though in theory they should have controlled to some extent the
passage of ore-bearing solutions through the rock regardless of the
origin of these solutions.

Carbonaceous material in the form of carbonized wood fragments,
leaves, or stems is everywhere present in uranium deposits in the
Cedar Mountain ares and commonly is selectively replaced by uranium.
According to Garrels and Pommer, (1956) woody material has a high
capability for precipitating uranium and vanadium from oxidizing

solutions, less than 1.0 percent by weight of lignite being necessary
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to pregipitate several percent of U308’and|V205 in the average host
rock. ‘The general occurrence of nomminerglized as well as minexylized
carbonaceous material throughout the orngearing units ?f the Cedar
Mountain area suggests that the mere presence of carbon;ceous material
1s not enough to cause precipitation of ore minerals. Where carbo-
naceous material is plgntiful, other factors such as the trans-
missivity of the host rock may play a more importan@ p@:@ in thg
localization of ore deposits. It %s, howevgr, com@oﬁly true that the
larger uranium deposits are found in aésocia@ion with greater-than-
average concentrations of carbonacgousimater%al.

Relatiyely thick sandstone lenses, especially in the ga;t Wash
mcmbgr of the Mbr;ison formation, also seem to exert a conﬁrol on

[y ‘

localization of ore. Field work in the Cedar Mountain area indiqates
that where individnal sandstone lenses of the Salt Wash are less than
20 feet thick, ore deposits of any appreciable size are not to be
expecte@. Where these sandstone lenses are 30 to 4o feet or moreé in
thickness{ several small but minable deposits have been found.
Apparently, thicker relatively continuous sandstone lenses

are considerably more conducive to the deposition of sizeable ore
bodies than are thin or discontinuous lenses or blanketlike sandstone
beds. This is in agreement with ideas expfessed'by Mullens and Freeman
(1957). Thicker sandstone lenses are also relatively favorsble in
units other than the Salt Wash. Chbanneling at the base of an ore-

bearing unit results in a thickening of the unit and so does a

building up or sandpiling effect in the upper part of the unit. Both
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typed of thickening have resulted in fa,w;omble 1qci for ﬁmnium
deposition on the Colorado Plateau. It should be noted, however,
that thickness alone is not necessarily favorable for uranium depcs'its.
Thick massive blanketlike sandstones are unfavorable. Solutions
passing through them probably tend to be dispersed rather than concen-
trated. It is the relatively thick sandstome lens surrounded by
thinner or more discomntinuous sandstone amd mudatome that is required.

Channels at the base of an ore-bearing unit are general;y
recognizefi to be fa.vomblef: for uranium deposits on the Colorado
Plateau. Probably the local thickening of the unit in the channel
and the coarser channel~fill sediments help make a better pa,ssa.ge-‘
way for laterally moving ore-bearing solutions than monchannel
deposits provid.e.. Tl;en too the interfingering of sandstone and
mudstone in channels pi'ovide traps for ore. Carbonaceous material
is generally more abundant in channels also.

Channel system, as used in this report, refers to an area in
which several channels intermingle and bifurcate in the manner of
8 large braided stream. The greater concentration of channel-fill
deﬁosits within the area of the channel system makes this ground
gepemlly more favorable for uranium deposits ‘ché,n ground outside
the channel system.

Pinchouts of certain stratigraphic units also seem to provide
areas or belts of ground relatively favorable to ore deposits_. The
reason for this is not cle&.r, but the pinchout may constitute a |

regional stratigraphic trap. Units that are predominantly sandstones



35

are less blanketlike in the vicinity of pinchouts and msy, therefore,
contain more sedimentary traps and favorable host rocks in those areas.
It should be remembered that these pinchouts are broad controls on

favorable ground and not on individual deposits.

Guides to ore

In the Cedar Mountaln area, sandstone lenses (more than 20 feet
thick) and the presence of carbonaceous material may be used as
guides to ore in the Morrison formation. On or near outcrops, limonite
in the sandstone is also a good gulide. Where the ore-bearing unit
is brown or reddish colored, a gray-green bleaching is to be expected
in the viecinity of ore. Deposits in the Entrada sandstone are con-
spiéuous because of this bleaching and commonly show blue and green
secondary copper minerals at the ocutcrop. In deeply buried deposits
in Triassic formatiomns, abundant pyrite or chalcopyrite is a good
guide to ore. Channels or channel systems are also good guides to ore

or favorable ground in formations of Triassic and Jurassic age.
Origin

The sources of the metals in Colorado Plateau uranium deposits
are as yet not agreed upon. The metals may have been derived from
detrital material, chemical precipitates, or volcanic ash within
the sediments themselves, Or they may have been supplied by hypogene
solutions. The association of oil and uranium in parts of the San

Rafael Swell and the occurrence of helium in quantity at Woodside
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anticline on the north end of the Sam Rafael Swell may suggest a
possible genetic relationship between ;ranium deposits and uranif-
erous petroleum. Regardless of the sources of the metals; it is
probable that they‘were brodght to their present position in ore
deposits by solutions which were similar to ground wgter and which
moved for thé most part laterally through the rocks until a ﬁrap
or favorable host rock caused precipitation of the ore minerals.
Uranium in ﬁracture-eontrblled ore deposits may have been
derived from hypgéene ore solutions or from solutions‘which obtained
the uranium from primary "pedded" deposits. Ore in the collapse struc-
ture at Temple Mountain in the San Rafael Swell may be an example of
a deposif formed by‘later hydrothermal solutions (probably from hot
springs) that moved through fracture zones and altered and partly
redistributed preexistihg ore bodies. Other geologists are about
evenly divided in opinion as to whether uranium deposits in the col-
iapse zone at Temple Mountain are hyyogene‘or supergene in origin
(Hess, 1922 and 1933; F. M. Murphy, 19&1;;‘140 L. Stokes, 1947;

D. G. Wyant, 1953; and Keys and White, 1956).
RELATTVE FAVORABILITY OF GROUND

All of the potentially ore4bearihg ground in the Cedar Mountain
area is not equally favorable for uranium deposii;so Knowledge of the
geology of the area, the habits and probable controls of the ore

»

deposits, and an understanding of what constitutes favorable host

rocks and good passageways for the moving ore solutions enables
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omé to atteﬁpt to‘predict favorable ground as opposed to ground where
significapt ore deposits are less likely to occur. The following is
2 brief discussion of the relative favorability of each potentially
ore-bearing unit within the Cedar Mountain area. Geology and ore
potential of unexposed units are of necessity ektrapolaﬁed from‘the
San R&faél Swell, and the fbllowing arguments are based on the premise
that primary sedimentary features are the major controls of ore depos-
its and favorable ground. If tectonic structures such as the San
Rafael Swel; should be a major control, extrapolation from exposures
in the sﬁéu is not justified; and the uranium ore potential of the
Cedar Mountain area may be considerably less than is suggested in

this report.

Pre-Chinle formations

"Bedded" uranium deposits are not known in rocks older than the
Chinle formation where these rocks are exposed in the San Rafael
Swell. Similar lithologies and a consequent lack of "bedded" uranium

deposits are probable in the adjacent Cedar Mountain area. Uranium-

' bearing asphaltite occurs with pyrite, galena, native arsenic, real-

gar, and arsenopyrite(?) in strongly fractured rocks of the Coconino,
Kaibab, and Moenkopi formations in the Temple Mountain collapse struc-
ture in the San Raﬁael Swell (Keys and White,l956); but there is no
evidence of ore deposits of this type in the Cedar Mountain area.

The depth to pre-Chinle formations is over 1,500 feet everywhere in

the Cedar Mountain area.
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Temple Mountain member of the Chinle formation

In the northern third of the San Rafael Swell, northwestward-

trending channels are fairly common in the Temple Mountain member of

the Chinle formation (R. C. Robeck and H. B. Dyer in a report currently

being prepared). Several small uranium deposits less than 100 tons
in size have been found in these channels, but large deposits do not
seem likely (Johnspn, 1957). The sandstone lenses in these channels
are probably too thin and discontinuous to provide good passageways
for the laterally moving ore-bearing solutions. The argillaceous
nonchannel facies of the Temple Mountain member commonly overlies the
sandstone lenses and may have prevented passage of solutions from the
better aquifer (Moss Back member of Chinle formation) of the area to
the permeable lenses in the Temple Mountain member., Then too, where
the mottled coloring of the "purple-white" zone (Johnson, 1957,

is well developed in the Temple Mountain member,

limonite and hematite cement 1in the rock may
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have made it relatively impermeable. At best, the writer considers
the Temple Mountain menber only semifavorable for small deposits in
these channels. Depths of greater than 1,000 feet to the Temple
Mountain member everywhere in the Cedar Mountain area make exploration

for these small deposits unattractive.

Monitor Butte member of the Chinle formation

?he Monitor Butte member underlies the southern part of the Cedar
Mountain area at depths greater than 1,000 feet and pinches out to
the north along a projected northwestward-trending line passing
south of the town of Ferron (fig. 4). Where exposed in the San
Ra:ael Swell the Monitér Butte contains several small uranium occur-
rences in thin sandstone lenses. The Delta mine (fig. 4) is in this
unit and is in the thickest sandstone lens (as much as 30 feet thick)
knowm in the Monitor Butte in that area. The deposit at the Delta
mine is 1argér than 100,000 tons in size and has an average grade of
about 0.40 percent 0308. Other deposits of this s@ze and grade may
be well worth exploring for, even at depths such as those to be expected
in the Cedar Mountain area. Because the Monitor Butte pinches out to
the north, the Delta mine may be near the northern fringe of thick
sandstone lenses of the Monitor Butte member. The Monitor Butte may
b? generally favorable in a broad belt roughly parallel to the line
of pinchout of the menber. If other sandstones of the Mpnitor Butte

approaching the dimensions of the lens at the Delta mine are present
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in this belt, some of them may contain significant uranium deposits.
Figure 4 shows the projection of this relatively favorable ground in

the Monitor Butte member under the Cedar Mountain area.

Moss Back member of the Chinle formation

The Moss Back member underlies most of the Cedar Mountain area
at depths greater than 1,000 feet and pinches out to the north along
a projected northwestward-trending line of pinchout passing approx-
imately halfway between Price and Castle Dale (fig. 5). Where exposed
in the San Rafael Swell, the Moss Back contains uranium in deposits
or clusters of deposits as much as or larger than 100,000 tons in
size., The larger deposits are in a northwestward-trending channel
or channel system passing through Temple Mountain and Green Vein
Mesa or in channels at the base of the Moss Back in that part of the
Swell south of Temple Mountain and Green Vein Mesa (Johnson, 1957).
The Moss Back in the northern half of the Swell is a relatively thick
massive blanketlike deposit with a minimum of scouring at the base
and 1s considered relatively unfavorable. The northernmost exposures
of Moss Back in the San Rafael Swell may be approaching the northern

line of pinchout of the unit; but no discontinuity, sharp lensing,
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or scouring at the base is evident. Therefore, information gathered
from exposures in the San Rafael Swell suggests that a broad belt of
relatively favorable Moss Back may cover most of the southern third
of the Cedar Mountain area (fig. 5). In this broad belt, channels
or wide shallow channel systems such as that passing through Temple
Mountain and Green Vein Mesa are relatively favorable for uranium

deposits in the 10,000~ to 100,000-ton size range or possibly larger.

Church Rock member of the Chinle formation

The Church Rock member where exposed in the San Rafael Swell
contains a few occurrences of wegkly minerslized uranium-bearing
rock in light-colored sandstone lenses. One small deposit contain-
ing ore~grade material along a fault zone in the Church Rock is
also known. None of these deposits is thought to contain any aﬁpre—
ciable amount of ore, and the Church Rock is considered to be similar
lithologically and no more favorable under the Cedar Mountain area to
the northwest.

Sandstones of the Church Rock member should provide passageways
for ore-bearing solutions, however, and do have small amounts of
carbonized plant material in them. In Grand County, Utah, they
coﬁtain small ore deposits associated with carbonaceous material.

If the Church Rock should contain appreciable amounts of carbona-
ceous material in the Cedar Mountain area, it could conceivably

contain sizable uranium deposits.



Ll

Glen Canyon group

Uranium-bearing asphalitite occurs in association with pyrite
and arsenic minerals in the ?emple Mountain collapse structure in
the San Rafael Swell (Keys and White, 1956), bup as yet there is no
evidence of ore deposits of this tyge in the Cedar Mbuntaig ares.
Exclusive of the Temple Mountain ore deposits, uranium in the Glen
Canyon group in the San Rafael district and the Cedar Mountain area
occurs only im very minor smounts in a few small fracture-controlled
copper deposits. Because the Glen Canyon group is composed. largely
of clean blanketlike sandstones of rélatively uniform lithelogy, it is

thought likely not to contain significant uranium deposits in the Cedar

Mountain area.

Entrada sandstone

Uranium %nd copper occur in minor smounts in several‘smal}
deposits‘in the Entrada in T. 20 S., R. 9 E., Salt Lake meridian,
in the Cedar Mountain area. The ofe mineralﬁ are in a l- to 5-foot
thick gray-green bleached zone associated with an inch-?hick seam
of cafbonaceogs material. The preéence of ore minerals here is
probably due to the réduciné effects of the carbon. Nprmally the
reddish-colored Entrada in the Cedar.MDuntain area is totally lack-
ing in carbonacebus material and is devoid of ore deposits. If the

Entrada has more carbonaceous material west of its outerop in the

Cedar Mcuntain area, it could conceivably contain significant
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uranium deposits. There seems to be small chance of this, however,
as carbonaceous material is not reported from the Entrada equivalents

west of the Cedar Mountain area.

Salt Wash member of the Morrison formation

The Salt Waéh menber has been the source of sbout 90 percent
of the uranium ore mined in the Cedar Mountain area through June
1955. Most of this has come from one ore deposit in the 100- to
1,000~ton size range in T. 20 S., R. 9 E., Salt Lake méeridian, about
10 miles east of Ferron (fig. 6). ‘In that part of the area, imdividual
lenses of ?andstone in the Salt Wash reach thicknesses of 30 to 40
feet. Elsewhere in the Cedar Mountain area individual lenses of sand-
stone in thé Salt Wash are generally less than 20 feet thick.

Union Mines Devélopment Corporation geologists studied 12 miles
of outcrop of the Salt Wash member in the easternmost part of the
Cedar Mountain area in December 1943 and January 194k, and determined
that the Salt Wash was unfavorable for uranium deposits there and
was thinner and more argillaceous towards the west (3. K. Kirkpatrick,
19Lkk). The writer concurs with this opinion and thinks that the
Salt Wash is relatively unfavorable for significant uranium deposits
overlthe whole Cedar Mountain area except along the trend of the locbe
of thicker Salt Wash extending through T. 20 S., R. 9 E., Salt lLake

meridian (fig. 2).
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This northwestward-trending lobe of thicker Salt Wash probably
represents a trunk channel system on the Salt Wash fan. Within this
lobe or channel systeq,individua; fluviatile sandstone lemses are
thicker than is common elsewhere in the Cedar Mountaim area and the
Salt Wash is relatively favorable for ore deposits up to about 1,000
tons in size (fig. 6). Larger deposits in the Salt Wash in the Cedar
Mountain area are not thought likely because of the rarity of

sandstone lenses larger than 30 to 40 feet thick.

Brushy Basin member of the Morrison formation

The Brushy Basin contains several uranium deposits less than
100 tons in size in the Cedar Mountain area, but only a few tons of
ore have been produced. These ore deposits are in carbonaceous silt-
stone and claystone--although the Brushy Basin is commonly bentonitic
and low in cafbon--aqd are characterized by yellow secondary uranium
minerals occur;ing as thin films or stains along joints in the blocky
claystone and siltstone. The average grade of thesé deposits is

@hought to be apout 0.05 to 0.10 percent U 08’ and fairly large ton-

3
nages of rock averaging about 0.02 percent U3O8 nay also be present.
large deposits of higher grade are not thought likely because c§rbona~

ceous material is rare in the Brushy Basin and sandstone lenses are

relatively discontinuous.
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Cedar Mountain formation of Stokes:

The Buckhorn conglomerate member of the Cedar Mountain formation
of Stokes is a thick, massive blabketlike bed of conglomerate across
most of the Cedar Mountain area and contains little or no carbonaceous
material. No uranium deposits occur in it to the writer's kmowledge,
and because of the blanketlike character and the lack of carbon none
of appreciable size are expected.

The upper shalemember of the Cedar Mountain formation is very
similar to the Bfushy Basin member of the Morrison fofmnxion and is
predominantly shale and mudstone with minof sandstone lenses. Carbona-
ceous material is present in some places but is not abundant. Several
minor uranium occurrences have been found in association with this
carbon, but only a few togs of ore has Dbeen produced. The sparseness
of carbonaceous material and the relative discontinuity of most of
the sandstone lenses discourage expectation of large ore-grade uranium
deposits. Howevever, similarity to the Brushy Bgsin suggests the possi-
bility that fairly large tonnages of rock averaging about 0.02 percent
[§) O8lmmy be present in carbonaceoﬁs siltstone and claystone beds at

3

some places in this unit.

Dakota sandstone

¢
4

The Dakota sandstone is missing over much of the Cedar Mountain
area and generally is very thin where present. No uranium deposits
occur in it to the writer's knowledge, and its thinness and discon-

tinuity probably make it unfavorable for deposits of significant size.
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Mancos shale

No uranium deposits are known to the writer in the Mancos in the
Cedar Mountain area. None are expected in the shale members because of
their relative impermeability and lack of variable lithology. The
Ferron and Emery sandstone mambers, however, do contain mino? uramium
occurrences in other areas (W. D. Grundy, 1954) and could conceivably
be uranium bearing in the Gédar Mountain area.

The Ferron sandstone member contains coal beds in the Cedar

Mountain area and grades into a marine facies to the east (Davis,

1954). Southeast of the town of Emery, Utah, the Ferron is cross-

bedded and resembles a fluviatile deposit in the upper part of the
unit. It may be that farther to the west and southwest towards the
source area cf fhe—Ferron it has a higher percentage of fluviatile
deposits, and the interfingering of sandstone and mudstone lenses
and the presence of carbonaceoﬁs material in these could provide
traps and favorable host rocks for uranium deposits. So far this
idea is untested, and no uranium deposits are known inlthe Ferron in

that direction.
SUMMARY AND CONCLUSIONS

Uranhium deposits in the Cedar Mountain area are similar to
sandstohe-type uranium deposits elsewhere on the Colorado Plateau.
Ore deposits or minor uranium occurrences are known in the Entrada,
Summerville, and Morrison formations and the Cedar Mountain forma-

tion of Stokes in the ares and are thought probable in the Chinle



50

formation, and possibly the Wingate and Navajo sandstones, at depth.
Only the Chinle and Morrison formations, and possibly the Cedar
Mountain formation, are thought to contain significamt uranium deposits.
fhe gppraisal of unexposed formations is based on the premise that
primary sedimentary features are the major controls of ore deposits

and favo;able ground. If.tectonic structures exert a major control,
extrapolation of geology and freguency of ore deposits from the Sgn
Rafael Swell to the Cedar Mountain area is mot justified and the
uranium ore potential of the Cedar Mountain area may be considerably
less than is suggested in this report.

The Monitor Butte and Moss Back members of the Chinle formation
are present at depths of more than 1,000 feet in the Cedar Mountain
area and are thought to be generally favorable for uranium deposits
in the southern third of the area. Analogy to exposures in the San
Rafael Swell suggests that sandstone lenses of the Momitor Butte
member, if 30 feet or more thick, may contain uranium deposits
100,000 tons or more in size and that channels or wide shallow.channel
systems (such as that passing through Temple Mountain and Green Vein
Mesa in the neighboring San Rafael Swell) in the Moss Back member are
relatively favqrable for uranium deposits 10,000 to 100,000 tons or
more in size.

The Salt Wash member of the Morrison formation has been the source
of about 90 percent of all uranium ore mined in the Cedar Mountainm area
through June 1955, but no ore deposits larger than 1,000 toms in size

have been found. This unit is considered generally unfavorable for



51

significant uranium deposits in the Cedar Mountain area except in a
belt coinciding with a lobe of thicker Salt Wash trending northwestward
through T. 20 §., R. 9 E., Salt Lake meridian. This thicker Salt Wash
is thought to represzent the position of a trunk channel system or
major drainsge area on the ancient Salt Wash depositional fan.

Minor uranium ore deposits and occurrences of mineralized rock
are known in the Brushy Basin member of the Morrison formation and im
the upper shale member of the Cedar Mountain formation in the Cedar
Mountalin area. The uranium in these deposits is associated with
carbonaceous siltstone and claystone, and the grade is low. It seems
possible, however, that fairly large tonnages of rock averaging about

0.02 percent Uz0g may be present in these units.



52

LITERATURE CITED

Clark, F. R., 1928, Economic geology of the Castlegate, Wellington,
and Sunnyside quadrangles, Carbon County, Utah: U. 5. Geol.
Survey Bull. 793, 165 p.

Craig, L. C., Holmes C. N., Cadigan, R. A., Freeman, V. L., Mullens,
T. E., and Weir, G. W., 1955, Stratigraphy of the Morrison and
related formations, Coloradc Plateau region, a preliminary
report: U. S. Geol. Survey Bull. 1009-E, p. 125-168.

Davis, L. J., 195k, Stratigraphy of the Ferron sandstone, in Geology
of portions of the high plateaus and adjacent canyon lands,
central and south-central Utah: Intermountain Assoc.{Pe;roleum
Geologists Guidebook, 5£h Ann., Field Conf.

Finch, W. I., 1955, Preliminary geologic map showing the distribution of
uranium deposits and principal ore:bearing formations of the
Colorado Plateau region: U. S. Geol. Survey Min. Inv. Field
Studies Map MF-16.

Gilluly, James, 1929, Geology and oil and gas prospects of part of
the San Rafael Swell, Utah: U. S. Geol. Survey Bull. 806-C,

p. 69-130. '

Gilluly, James, and Reeside, J. B., Jr., 1928, Sedimentary rocks of
the San Rafael Swell and some adjacent areas in eastern Utah:
U. S. Geol. Survey Prof. Paper 150-D, p. 61-110.

Hess, F. L., 1922, Uranium-bearing asphaltite sediments of Utah:

Eng. and Min. Jour.-Press, v. 11k, p. 272-276.



53

Hess, F. L., 1933, Uranium, vanadium, radium, gold, silver, and molyb-
denum sedimentary deposits > in Ore deposits of the western
states (Lindgren volume): New York, Am. Inst. Min. Metall. Eng.,
p. 450-481.

Hunt, C. B., assisted by Averitt, Paul, and Miller, R. L., 1953,
Geology and geography of the Henry Mour;ta;ns region, Utah:

U. S. Geol. Survey Prof. Paper 228, 23k p. )

Johnson, H. S., Jr., 1957, Uranium resources of the San Rafael district,
Emery County, Utah--a regional synthesis: U. S. Geol. Survey
Bull. 1046 - D, p. 37-5h4.

Katich, P. J., Jr., 195k, Cretaceous and early Tertiary stratigraphy
of central and south-central Utah with emphasis on the Wasatch
Plateau area, in Geology of portions of the high plateaus and
adjacent canyon lands, central and south-central Utah: Inter-
mountain Assoc. Petroleum Geologists Guidebook, 5th Ann. Field
Conf.

Kelley, V. C., 1955, Regional tectonics of the Colorado Plateau and
relationship to the origin and distribution of uranium: Univ.
New Mexico Pub. in Geology, no. 5.

Keys, W. S., and White, R. L., 1956, Investigation of the Temple
Mountain collapse and associated featuresj San Rafael Swell,
Emery County, Utah: U. S. Geol. Survey Prof. Paper 300, p. 285-298.

Lupton, C. T., 1916, Geology andlcoa.l resources of Castle Valley in
Carbon, Emery, and Sevier Counties, Utah: U. S. Geol. Survey

Bull. 628, 88 p.



54

Mullens, T. E., and Freeman, V. L., 1957, Lithofacies of the Salt
Wash member of the Morrison formatiom: Geol. Soc. America Bull.
v. 68, p. 505-526.

Roebeck, R. C., 1956, Temple Mountain member--new member of Chinle
formation in Sam‘Rnfael Swell, Utah: Am. Assoc. Petroleﬁm
Geologists Bull., v. Lo, p. 2499-2506.

Spieker, E. M., 1931, The Wasatch Plateau coal field, Utah: U. S.
Geol. éurvey Bull. 819, 210 p.

Stewart, J. H., 1957, Proposed nomenclature of part of Upper ?riassic
strata in southeastern Utah: Am. Assoc. Petroleum Geologists
Bull., v. 41, p. Lh1-L65. |

Stokes, W. L., 19kk, Morrison formetion and related deposits in and
adjacent to the Colorado Plateau: Geol. Soc. America Bull.,

v. 55, p. 951-992.

1950, Pediment concept applied to Shimarump and similar

conglomerates: Geol. Soc. America Bull., v. 61, p. 91-98.

1952, Lower Cretaceous in Colorado Plateau: Am. Assoc.
Petroleum Geolégisté Bull., v. 36, p. 1766-1T76.

Stokes, W. L., and Holmes, C. N., 1954, Jurassic rocks of south-
central Utah, i& Geology of portions of the high plateaus
and adjacent canyon lands, central and south-central Utah:
Intermountain Assoc. Petroleum Geol?gists Guidebook, 5th Ann.

Field Conf., p. 36. .



55

UNPUBLISHED REPORTS

Garrels, R. M., and Pommer, A. M., 1056, Some quantitative aspects
of the axidation and reduction of Celorado Plateau ores: q. 3.
Geol. Survey, Trace Elements Inv. Rept. 177, 26 p.

Grundy, W. D., 1954, Rosey claims, Garfield County, Utah: U. S.
Atomic Energy Comm. Prelim. Recon. Rept. ED-R-251.

Keys, W. Scott, 1954, The Delta mine, San Rafael Swell, Emery County,
Utah: U. S. Atomic Energy Comm. RME-59.

Kirkpatrick, R. K., 1944, Helium Dome district, San Rafael Swell

| ares: Union Mines Development Corp. file report,

Murphy, F. M., 194k, Field survey of Temple Mountain distriet, Sam
Rafaél area, Utah: Union Mines Development Corp. file report.

Pitman, R. K., and Jensen, H. N., 1951, Last Chamce—Starvation Creek
distriect: U. S. Atomic Energy Comm; Preiim. Recon.

Rept. GJEB-R-11k.

§toke§, W. L., 1947, Stratigraphy of the Shinarump conglomerate and
its possible bearing on the origin of the vanadium deposits a?
Temple Mountain, Emery County, Utah: U. S. Geg;. Su;vey fi;e
report. »

Wyant, D. G., 1953, Uranium deposits at Shinarump Mesa and some
adjacent areas in the Temple Mountasin district, Emery County,

Utah: U. S. Geol. Survey, Trace Elements Inv. Rept. 51.



